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(54) VERTICAL LINEARITY DISTORTION CORRECTION CIRCUIT FOR LIQUID CRYSTAL 
PROJECTOR 

(57)Abstract: 

PURPOSE: To provide a correction circuit for correcting 
the distortion of vertical linearity when the optical axis of 
a projection lens is inclined in the vertical scanning 
direction of a display screen by a prescribed angle as 
against an axis vertical to a screen surface in a liquid 
crystal projector. 

CONSTITUTION: A line number counter 5 outputting a 
drive line, a correction quantity indication means 6 
receiving the signal, and deciding in which vertical 
position video thinning, rewriting and simultaneous 
writing are executed and a horizontal start pulse 
controller 7 thinning a pulse in accordance with data 
from the correction quantity indication means 6, 
obtaining a start pulse and shortening or extending 

length in the vertical direction are provided. The vertical linearity distortion correction circuit of 
the liquid crystal projector, which projects a video for cancelling the vertical linarity distortion 
by inclined projection and corrects the vertical linarity distortion by using a means for thinning 
a video signal in accordance with the vertical position of the screen or writing twice continuous 
video information on the same horizontal line of a liquid crystal panel 1 and a means for 
scanning the same signal on more than two horizontal scanining lines is provided. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS " "— — — — — ~ — 

[Claim(s)] " ' 

[Claim 1] The shift register which operates with the clock of predetermined frequency and the 
sample hold circuit which samples and holds a video signal by making this shift register output 
into a sampling pulse, In a liquid crystal projector equipped with the liquid crystal panel driven 
with this sample hold circuit output Distortion of the perpendicular linearity at the time of only a 
predetermined include angle making the optical axis of a projection lens incline in the direction of 
a vertical scanning of a display screen to a shaft perpendicular to a screen side The 
perpendicular linearity distortion amendment circuit of the liquid crystal projector characterized 
by using for coincidence the means which thins out a video signal according to the vertical 
position of a screen, and a means to scan two or more horizontal scanning Rhine same signals 
and amending linearity distortion. 

[Claim 2] The shift register which operates with the clock of predetermined frequency and the 
sample hold circuit which samples and holds a video signal by making this shift register output 
into a sampling pulse, In a liquid crystal projector equipped with the liquid crystal panel driven 
with this sample hold circuit output Distortion of the perpendicular linearity at the time of only a 
predetermined include angle making the optical axis of a projection lens incline in the direction of 
a vertical scanning of a display screen to a shaft perpendicular to a screen side The 
perpendicular linearity distortion amendment circuit of the liquid crystal projector which uses for 
coincidence the means which carries out writing of the image information which followed the 
same level Rhine of a liquid crystal panel in the video signal according to the vertical position of 
a screen twice, and a means to scan two or more horizontal scanning Rhine same signals and 
amends linearity distortion. ' 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

Prlciset 0 "" 16 " 1 b6en tranS ' ated by com P uter - So the translation may not reflect the original 

2-**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION ~~~ — — — 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the amendment circuit which amends the 
Km] ^ dlSt ° rtion in the liquid crystal Projector of a complete projection mold. 

[Description of the Prior Art] Conventionally, since existence of the body of a projector may 
thebTdv of h ' ndranC + e °! '"terference of the projection image on a screen, to a screen, it incline, 
the body of a projector be arrange ,n many cases, and whenever [ over a screen / angle of 
projection ] do not serve as a right angle in this case, but distortion which screen axis of 
abscissa lay length differ by the upper and lower sides, and be call perpendicular linearity 

'tt n t ? S ; d ' r ; < : t,0n0f an a * is of ordinate of a screen as well as Lycium chinense 

generate the liquid crystal projector of a complete projection mold 

[0003] Drawing 2 shows radical Motohara ** of liquid crystal projector equipment. In drawing 2 
as a component 12 ,s a projection lens and 13 is a projection image when in a scree n and 14 a ' 
field lens and 6 carry out the light source for projection and, as for 17, a liquid crystal panel and 

JL EE T P :° J r t,0n ° f thS Pr ° jeCt0r fr ° m the u PP er P art - Ab °ut the "quid costal 

projector equipment which cons.sts of each above component, the incident light by which 

kTZ^Z *^ ? arri 5 d ° Ut ?? ' ight S ° UrCe 1 6 f ° r Paction is changed into parallel 
light by the field lens 15, and .s irrad.ated by the liquid crystal panel 14. By carrying out 
expans.on projection of the light which passed through the liquid crystal panel 14 with a 

i^str projection of the image disp,ayed ° n the ,iquid crystai p - ei 14 - 

[0004] However, if the optical axis of a projector lens 12 carries out incidence at an angle of 
theta to a shaft perpend.cular to the 13th page of a screen, distortion called perpendicular 
hneanty distortion also in the direction of an axis of ordinate of a screen occurs as well as the 
keystone d,stort.on of the configuration which makes the direction of a vertical scanning of the 
display screen top-most vertices and a base arising, and as shown in this drawing (b) the 
elongat.cn of the perpendicular direction of an image differs in the upper part of a screen and a 
^ e u Part u he . re - F ° r th ' S reaS ° n ' the Slanting Potion from the upper part the screen lower 

top sense of t? "Tf ° f "".T ° f 3 ,engthwise di ™tion, £ was a\hing Jh visiL 
top sense of incongruity for example. Conventionally, several sorts of amendment approaches 
are announced to distortion of the direction of an axis of abscissa. 
[0005J 

[Problem(s) to be Solved by the Invention] Although the distortion of the direction of an axis of 
abscissa was amended and it was conventionally satisfactory in this way, to perpendicular 

Sr22£ A^° n ' meaS " r6S are not taken and there was a problem of the ability not to make 
the distorted image which is not appear. 

[0006] With careful attention to said problem, this invention loses perpendicular linearity 

[0007]'°" a ' mS 3n ' mage W ' thOUt ViSi ° n SCnSe ° f incongru 'ty at offer 

[Means for Solving the Problem] The shift register to which this invention operates with the 
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clock of a predetermined frequency in order to attain the above-mentioned purpose, The sample 
hold circuit which samples and accumulates a video signal by making this shift register output 
into a sampling pulse, In the liquid crystal projector equipped with the liquid crystal panel driven 
with this sample hold circuit output at least Or it thins out a video signal according to the 
vertical position of a screen, it considers as the configuration which uses for coincidence the 
means which carries out writing of the image information which followed the same level Rhine of 
a liquid crystal panel twice, and a means to scan two or more horizontal scanning Rhine same 
signals. 
[0008] 

[Function] This invention changes perpendicular linearity according to a vertical position with the 
above-mentioned means, and it acts so that the image which offsets the perpendicular linearity 
distortion by slanting projection may be projected. 
[0009] 

[Example] In said liquid crystal projector equipment, if the image beforehand displayed by the 
liquid crystal panel for carrying out perpendicular linearity distortion amendment has linearity 
contrary to the aforementioned perpendicular linearity, the image which distortion is offset and 
does not have sense of incongruity should be acquired. 

[0010] The perpendicular reality distortion amendment circuit of the one example liquid crystal 
projector of this invention is explained with reference to a drawing below. It is the sample hold 
circuit which samples a video signal and is held by making into a sampling pulse the output of the 
liquid crystal panel which drawing 1 is the block diagram of said amendment circuit, and is driven 
with the sample hold circuit output of the after-mentioned [ 1 ] as a component, the shift 
register which constitutes X driver to which 2 operates with the clock of predetermined 
frequency, the shift register which constitutes Y driver to which 3 and 4 similarly operate with 
the clock of predetermined frequency, and said shift register 3. Moreover, an amount directions 
means of amendments 5 is reset with a Vertical Synchronizing signal, and the number counter of 
level Rhine which counts a Horizontal Synchronizing signal, and 6 receive directions of the 
amount of amendments operated while an operator looks at a screen, and output the data 
according to the amount of amendments to the controller which controls the horizontal start 
pulse of a liquid crystal panel, and 7 are the level start pulse controllers which control a 
horizontal start pulse according to the data from the amount directions means 6 of amendments. 
Next, actuation of the perpendicular linearity distortion amendment circuit of the liquid crystal 
projector which consists of the above-mentioned component is explained. The number counter 5 
of Rhine outputs first the signal which shows drive Rhine to the amount directions means 6 of 
amendments. The amount directions means 6 of amendments receives directions of the amount 
of amendments operated while an operator looks at a screen, determines by which vertical 
position infanticide (or overwrite) of an image and coincidence writing are performed, and sends 
the data to the level start pulse controller 7. The level start pulse controller 7 can shorten the 
vertical die length by culling out a video signal or building the same start pulse continuously by 
scanning the continuous video signal of two lines or more to the same level Rhine on a liquid 
crystal panel 1 by thinning out a start pulse according to the data from the amount directions 
means 6 of amendments. Moreover, coincidence is made to generate the start pulse of two or 
more continuous horizontal scanning Rhine, and the vertical die length can be extended by 
carrying out coincidence writing of the same signal to several lines. By the above actuation, the 
screen which offsets perpendicular linearity distortion is obtained on a liquid crystal panel ' 
[0011] 

[Effect of the Invention] This invention can lose the perpendicular linearity distortion in slanting 
projection of a liquid crystal projector so that clearly from explanation of the above example. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 

[Industrial Application] This invention relates to the amendment circuit which amends the 
perpendicular linearity distortion in the liquid crystal projector of a complete projection mold. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] Conventionally, since existence of the body of a projector may 
become the hindrance of interference of the projection image on a screen, to a screen, it incline, 
the body of a projector be arrange in many cases, and whenever [ over a screen / angle of 
projection ] do not serve as a right angle in this case, but distortion which screen axis of 
abscissa lay length differ by the upper and lower sides, and be call perpendicular linearity 
distortion also in the direction of an axis of ordinate of a screen as well as Lycium chinense 
generate the liquid crystal projector of a complete projection mold. 

[0003] Drawing 2 shows radical Motohara ** of liquid crystal projector equipment. In drawing 2 , 
as a component, 12 is a projection lens and 13 is a projection image when in a screen and 14 a 
field lens and 16 carry out the light source for projection and, as for 17, a liquid crystal panel and 
15 carry out slanting projection of the projector from the upper part About the liquid crystal 
projector equipment which consists of each above component, the incident light by which 
outgoing radiation was carried out from the light source 16 for projection is changed into parallel 
light by the field lens 15, and is irradiated by the liquid crystal panel 14. By carrying out 
expansion projection of the light which passed through the liquid crystal panel 14 with a 
projector lens 12, expansion projection of the image displayed on the liquid crystal panel 14 is 
carried out on a screen 13. 

[0004] However, if the optical axis of a projector lens 12 carries out incidence at an angle of 
theta to a shaft perpendicular to the 13th page of a screen, distortion called perpendicular 
linearity distortion also in the direction of an axis of ordinate of a screen occurs as well as the 
keystone distortion of the configuration which makes the direction of a vertical scanning of the 
display screen top-most vertices and a base arising, and as shown in this drawing (b), the 
elongation of the perpendicular direction of an image differs in the upper part of a screen, and a 
lower part here. For this reason, in the slanting projection from the upper part, the screen lower 
part had the large elongation of the image of a lengthwise direction, and was a thing with vision 
top sense of incongruity, for example. Conventionally, several sorts of amendment approaches 
are announced to distortion of the direction of an axis of abscissa. 



[Translation done ] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] This invention can lose the perpendicular linearity distortion in slanting 
projection of a liquid crystal projector so that clearly from explanation of the above example. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



TECHNICAL PROBLEM _ 

[Problem(s) to be Solved by the Invention] Although the distortion of the direction of an axis of 
abscissa was amended and it was conventionally satisfactory in this way, to perpendicular 
linearity distortion, measures are not taken and there was a problem of the ability not to make 
the distorted image which is not appear. 

[0006] With careful attention to said problem, this invention loses perpendicular linearity 
distortion and aims an image without vision top sense of incongruity at offer ******. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] The shift register to which this invention operates with the 
clock of a predetermined frequency in order to attain the above-mentioned purpose, The sample 
hold circuit which samples and accumulates a video signal by making this shift register output 
into a sampling pulse, In the liquid crystal projector equipped with the liquid crystal panel driven 
with this sample hold circuit output at least Or it thins out a video signal according to the 
vertical position of a screen, it considers as the configuration which uses for coincidence the 
means which carries out writing of the image information which followed the same level Rhine of 
a liquid crystal panel twice, and a means to scan two or more horizontal scanning Rhine same 
signals. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



OPERATION 

[Function] This invention changes perpendicular linearity according to a vertical position with the 
above-mentioned means, and it acts so that the image which offsets the perpendicular linearity 
distortion by slanting projection may be projected. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPl are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



[Example] In said liquid crystal projector equipment, if the image beforehand displayed by the 
liquid crystal panel for carrying out perpendicular linearity distortion amendment has linearity 
contrary to the aforementioned perpendicular linearity, the image which distortion is offset and 
does not have sense of incongruity should be acquired. 

[0010] The perpendicular reality distortion amendment circuit of the one example liquid crystal 
projector of this invention is explained with reference to a drawing below. It is the sample hold 
circuit which samples a video signal and is held by making into a sampling pulse the output of the 
liquid crystal panel which drawing 1 is the block diagram of said amendment circuit, and is driven 
with the sample hold circuit output of the after—mentioned [ 1 ] as a component, the shift 
register which constitutes X driver to which 2 operates with the clock of predetermined 
frequency, the shift register which constitutes Y driver to which 3 and 4 similarly operate with 
the clock of predetermined frequency, and said shift register 3. Moreover, an amount directions 
means of amendments 5 is reset with a Vertical Synchronizing signal, and the number counter of 
level Rhine which counts a Horizontal Synchronizing signal, and 6 receive directions of the 
amount of amendments operated while an operator looks at a screen, and output the data 
according to the amount of amendments to the controller which controls the horizontal start 
pulse of a liquid crystal panel, and 7 are the level start pulse controllers which control a 
horizontal start pulse according to the data from the amount directions means 6 of amendments. 
Next, actuation of the perpendicular linearity distortion amendment circuit of the liquid crystal 
projector which consists of the above-mentioned component is explained. The number counter 5 
of Rhine outputs first the signal which shows drive Rhine to the amount directions means 6 of 
amendments. The amount directions means 6 of amendments receives directions of the amount 
of amendments operated while an operator looks at a screen, determines by which vertical 
position infanticide (or overwrite) of an image and coincidence writing are performed, and sends 
the data to the level start pulse controller 7. The level start pulse controller 7 can shorten the 
vertical die length by culling out a video signal or building the same start pulse continuously by 
scanning the continuous video signal of two lines or more to the same level Rhine on a liquid 
crystal panel 1 by thinning out a start pulse according to the data from the amount directions 
means 6 of amendments. Moreover, coincidence is made to generate the start pulse of two or 
more continuous horizontal scanning Rhine, and the vertical die length can be extended by 
carrying out coincidence writing of the same signal to several lines. By the above actuation, the 
screen which offsets perpendicular linearity distortion is obtained on a liquid crystal panel. 



[Translation done.] 
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* NOTICES* 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the perpendicular linearity distortion amendment circuit of the 
liquid crystal projector of one example of this invention 

[Drawing 2] The explanatory view of the distortion in slanting projection of a liquid crystal 
projector 

[Description of Notations] 

1 Liquid Crystal Panel 

2 Shift Register Which Constitutes X Driver 

3 Shift Register Which Constitutes Y Driver 

4 Sample Hold Circuit Which Constitutes Y Driver 

5 The Number Counter of Level Rhine 

6 The Amount Directions Means of Amendments 

7 Level Start Pulse Controller 
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